Stimulation of adenosine A2A receptors elicits zif/268 and NMDA epsilon2 subunit mRNA expression in cortex and striatum of the "weaver" mutant mouse, a genetic model of nigrostriatal dopamine deficiency.
Interaction between basal ganglia and cerebral cortex is critical for normal goal-directed behavior. In the present study we have used the immediate early gene zif/268, as functional marker to investigate how the stimulation of adenosine A2A receptors, i.e. of the "indirect" striatal output pathway, affects striatal and cortical function in "weaver" mouse, a genetic model of dopamine deficiency. Furthermore, we have examined the effect of A2A receptor stimulation on glutamate receptor expression in the "weaver" brain. A single injection of CGS21680 (A2A receptor agonist), induced strong expression of zif/268 mRNA, detected by in situ hybridization, not only in striatum but also in the motor cortex of the "weaver" mutant. This cortical response seems to be elicited through the basal-ganglia-thalamo-cortical circuit, rather than through a direct cortical effect, since A2A receptors are not detectable in cortex according to our autoradiographic study. Co-administration of CGS21680 and quinpirole (D2 receptor agonist) attenuated the expression of zif/268 mRNA in dorsal striatum but not in motor cortex, indicating that the cortical response is dopamine-D2-receptor-independent. However, this co-administration induced an increase in zif/268 mRNA expression in somatosensory cortex, which could rely on disinhibition of the thalamo-cortical pathway. The motor cortical response could be of clinical interest, as it would further stimulate the "indirect" striatal pathway in a feed forward circuit, thus worsening the parkinsonian symptoms. Furthermore, the up-regulation of epsilon2 subunit mRNA of the NMDA receptor, induced by CGS21680 administration, seen in striatum and cortex of the "weaver" mouse, would lead to overactivity of these receptors worsening dyskinesias. These results suggest adenosine to play a significant role in regulating striatal and cortical neurochemistry in a dopamine-depleted mouse. Blockade of these receptors by specific A2A antagonists could ameliorate parkinsonian symptoms.